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DESaaPTlON 

TRANSMITTER OF WIRELESS MICROPHONE, RECEIVER FQR WIRELESS 
MICROPHONE, PORTABLE INFORMATION COMMUNICATION DEVICE, 
AND WIRELESS MICROPHONE COMMUNICATION SYSTEM 

rrectmical Field] 

The present invention relates to a wireless microphone cx)mmunication system, and 
a transmitter, a receiver, and a portable information commimication device that configure the 
system. More particularly, the present invention relates to a system configured to 
communicate information between two devices of the transmitter, the receiver, and the 
portable information communication device. 

[BackgEX>uiid Art] 

A wireless microphone has various functions, for example, a function for 
controlling an output level of a radio wave and a display function. An operation portion for 
controlling these functions is provided in the wireless miax>phone. A user of the wireless 
microphone operates the operation portion to thereby control the functions of the wireless 
microphone. 

For example, in a case where a play is performed on a stage and a performer is 
carrying and using the wireless microphone, the performer has difficulty in operating the 
operation portion of the wireless microphone and may in many cases erroneously operate the 
operation portion. 
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Under the circumstances, the present invention has been developed. An object of 
the present invention is to provide a wireless microphone conmiunication system, a 
transmitter, a receiver, and a portable information communication device that enable 
functions of a wireless microphone to be controlled without depending on a user's operation. 

In order to achieve the above mentioned object, a transmitter of a wireless 
microphone of the present invention comprises an infrared interface; a control portion; a 
storage portion; and a function control portion that controls a function of the wireless 
mioDphone; wherein the transmitter has one of or both of an information transmission 
function and an information reception function; the information transmission function is to 
transmit, through the infrared interface, information regarding the wireless microphone 
which is stored in the storage portion; and the information reception function is to receive the 
information regarding the wireless microphone through the infrared interface and to control 
the function control portion by the control portion according to the information regarding the 
wireless microphone to thereby control the function of the wireless microphone. 

In order to achieve the above mentioned object, a receiver for a wireless microphone 
of the present invention comprises an infrared interface; wherein the receiver has one of or 
both of an information transmission function and an information reception function; the 
information transmission function is to transmit, through the infrared interface, information 
regarding the wireless microphone; and the information reception function is to receive, 
through the infrared interface, the information regarding the wireless microphone. 

In order to achieve the above mentioned object, a portable information communication 
device comprises an infrared interface; and a storage portion; wherein the portable 
information communication device has one of or both of an information transmission 
function and an information reception function; the information transmission function is to 
transmit, through the infrared interface, information regarding the wireless microphone 
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which is stored in the storage portion; and the information reception function is to receive, 
through the infrared interface, the information regarding the wireless microphone and to 
store the information in the storage portion. 

In order to achieve the above mentioned object, a wireless microphone communication 
system of the present invention comprises an infrared signal transmitting device; and an 
infrared signal receiving device; wherein the infrared signal transmitting device is a receiver 
for a wireless microphone that has at least an information transmission function, or a portable 
information communication device that has at least the information transmission function; 
wherein the infiared signal receiving device is a transmitter of the wireless microphone that 
has at least an information reception function, or a portable information commimication 
device that has at least the information reception function; wherein the infrared signal 
transmitting device is configured to transmit, using the information transmission function, 
information regarding the wireless microphone through the infrared interface; and wherein 
the infrared signal receiving device is configured to receive, using the information reception 
function, the information regarding the wireless miax)phone that is transmitted from the 
infrared signal transmitting device, through the infrared interface. 

In accordance with the transmitter, the receiver, the portable information 
communication device or the wireless microphone communication system configured as 
described above, the function of the wireless microphone is controlled by extemaliy sending 
an infrared signal. Hiis eliminates a need for a user of the wireless microphone to operate 
the operation portion. As a result, erroneous operation performed by the user is avoided. 

In the wireless microphone commimication system, the ioformation regarding the 
wireless microphone may be command information, and the command information may be 
to command the transmitter of the wireless microphone to control a function of the wireless 
microphone. 
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In the wireless microphone commimication system, the conmiand information may be 
information regarding an amplitude frequency characteristic of a sound signal, and the 
command information may be to conmiand the transmitter of the wireless microphone to 
control the amplitude frequency characteristic of the sound signal. 

In the wireless microphone communication system, the conmiand information may be 
information regarding a gain of a sound signal, and the command information may be to 
command the transmitter of the wireless microphone to control a gain given to the sound 
signal. 

In the wireless microphone communication sj^tem, the command information may be 
information regarding a frequency of a carrier wave, and the command information may be 
to command the transmitter of the wireless microphone to control the frequency of the carrier 
wave. 

In the wireless microphone communication system, the command information may be 
information regarding an output level of a carrier wave, and the command information may 
be to command the transmitter of the wireless microphone to control the output level of the 
carrier wave. 

In the wireless miarophone communication system, the command information may be 
information regarding whether or not to permit a setting condition of the transmitter to be 
changed, and the conmiand information may be to command the transmitter of the wireless 
microphone to enable or disable an operation portion of the transmitter of the wireless 
microphone to change the setting condition. 

In the wireless microphone communication system, the command information may be 
information regarding deviation, and the command information may be to command the 
transmitter of the wireless microphone to control the deviation. 

In the wireless microphone communication system, the command information may be 
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infonnation regarding a pilot tone, and the command information may be to command the 
transmitter of the wireless microphone to start or stop transmission of the pilot tone. 

In the wireless microphone communication system, the command information may be 
information regarding a display, and the command infonnation may be to command the 
transmitter of the wireless microphone to cause the display into an operating state or a 
non-operating state. 

In the wireless microphone commiuiication system, the command information may be 
information regarding a compander, and the command information may be to command the 
transmitter of the wireless microphone to control a characteristic of the compander. 

In the wireless microphone communication system, the command information may be 
information regarding a mute function, and the command information may be to command 
the transmitter of the wireless microphone to cause the mute function into an operating state 
or a nonoperating state. 

In the wireless microphone communication system, the information regarding the 
wireless microphone may be attribute information, and the attribute information may be to 
inform the infrared signal receiving device of attribute of the transmitter of the wireless 
microphone. 

In the wireless microphone communication system, the attribute information may be 
information regarding a type of a battery used in the transmitter of the wireless microphone. 

In the wireless microphone communication system, the attribute information may be 
information regarding a number or a name assigned to the transmitter of the wireless 
microphone. 

In order to achieve the above mentioned object, another wireless microphone 
communication system of the present invention comprises a first infrared signal transmitting 
and receiving device; and a second infrared signal transmitting and receiving device; 
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wherein the first infrared signal transmitting and receiving device is a receiver for a wireless 
microphone that has an information transmission function and an information reception 
function, or a portable information communication device that has the information 
transmission function and the information reception function; wherein the second infrared 
signal transnutting and receiving device is a transmitter of the wireless microphone that has 
the information transmission function and the information reception function, or a portable 
information communication device that has the information transmission function and the 
information reception function; wherein the first infrared signal transmitting and receiving 
device is configured to transmit, using the information transmission function, reply request 
information regarding the wireless microphone through the infrared interface; wherein the 
second infrared signal transmitting and receiving device is configured to receive, using the 
information reception function, a reply request signal that is transmitted from the first 
infrared signal transmitting and receiving device, tlirough the infrared interface, and to 
transmit, using the information transmission function, reply information through the infirared 
interface in response to a request of the reply request signal; and wherein first infrared signal 
transmittmg and receiving device is configured to, using the information reception function, 
receive the reply information transmitted from the second infrared signal transmitting and 
receiving device through the infrared interface. 

In accordance with the wireless microphone communication system configured as 
described above, also, the function of the wireless microphone may be controlled by 
externally sending an infrared signal. This eliminates a need for a user of the wireless 
microphone to operate the operation portion. As a result, erroneous operation performed by 
the user is avoided 

In the wireless microphone communication system, the reply request information 
may be to request the transmitter of the wireless microphone to inform a setting condition of 
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the transmitter; and the reply information is information regarding the setting condition of 
the transmitter of the wireless microphone. 

In order to achieve the above mentioned object, another transmitter of a wireless 
microphone of the present invention comprises an infrared interface; a control portion; and 
a function control portion that controls a function of the wireless miax)phone; wherein the 
control portion is configured to control the function control portion according to information 
sent through the infrared interface to thereby control the function of the wireless microphone. 

In order to achieve the above mentioned object, another receiver for a wireless 
microphone of the present invention comprise an infrared interface; wherein the receiver is 
configured to transmit, through the infrared interface, information in a form of an infrared 
signal to control a function of a transmitter of the wireless mioDphone. 

In order to achieve the above mentioned object, another portable information 
communication device comprises an infrared interface; wherein the portable information 
comrhunication device is configured to transmit, through the infrared interface, information 
in a form of an infrared signal to control a function of a transmitter of the wireless 
microphone. 

In order to achieve the above mentioned object, another wireless microphone 
commimication system of the present invention comprises an infrared signal transmitting 
device; and an infrared signal receiving device; wherein the infrared signal transmitting 
device is a receiver for a wireless microphone, or a portable information communication 
device; and wherein the infrared signal receiving device is a transmitter of the wireless 
microphone. 

In the wireless microphone corrunimication system, the information in the form of 
the infrared signal may be command information; and the transmitter of the wireless 
microphone may be configured to control a frmction of the wireless microphone according to 
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the command infomiation, upon Feceiving the command infomiation. 

These objects as well as other objects, features and advantages of the invention will 
become more apparent to those skilled in the art from the following description with 
reference to the accompanying drawings. 

[Brief Description of the Drawings] 

Fig. 1 is a block diagram of a wireless microphone conununication system; 
Fig. 2 is a block diagram showing computers and peripheral devices coupled to the 
computers; 

Fig. 3 is a diagram of a display region of a display device; 

Fig. 4 is a diagram of a receiver region; 

Fig. 5 is a diagram of a character string region; 

Fig. 6 is a longitudinal sectional view of a stage on which a television camera is 
installed; 

Fig. 7 is a plan view of the stage; 

Fig. 8 is a view showing a RF level that varies with time; 

Fig. 9 is a view showing an unage at time tl which the computer receives from the 
television camera; 

Fig. 10 is a block diagram schematically showing a configuration of a wireless 
microphone and a receiver; 

Fig. 11 is a block diagram schematically showing a configuration of the wireless 
microphone and a personal digital assistance (PDA); and 

Fig. 12 is a block diagram of a wireless microphone communication system. 

[Best Mode for Carrying Out tiie Invention] 
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Embodiments of the present invention will be desoibed with reference to the 
drawings. 

Fig. 1 is a block diagram of a wireless miorophone communication system 1 
according to an embodiment of the present invention. 

The wireless microphone communication system 1 is installed for a performance on 

a stage. 

The wireless microphone communication system in Fig. 1 comprises receivers 11, 
12, . . 17 and 18 that respectively receive radio waves from transmitters of the wireless 
microphones, computers 21, 22, 23, and 24 which are control devices, and a television 
camera 30. 

The receivers 11, 12, . . ., 17 and 18 and the computers 21, 22, 23, and 24 have LAN 
interfaces. The receivers 11 to 18 and the computers 21 to 24 are coupled to Ethernet SO 
through HUB 41, 42, and 43, thus entirely configuring LAN. 

The television camera 30 is coupled to the computer 21. 

The computer 24 is installed at a position from whidi the computer 24 is able to 
observe the entire stage. At that position, there is installed a mixing console for controlling 
entire electric acoustic equipment (loudspeaker) for emitting a loud sound wave of the voice 
that is received by the wireless microphone. An operator A stands by near the computer 24. 

The receivers 11 to 18 and the computer 22 are installed on a wing of the stage. 
An operator B stands by near the receivers 11 to 18 and the computer 22. 

Fig. 2 is a block diagram showing the computers 22 and 24 and peripheral devices 
coupled to the computers 22 and 24. Although not shown in Fig. 1, a key board 22a which 
is an input device and a display device 22b are coupled to the computer 22. A key board 
24a which is an input device and a display device 24b are coupled to the computer 24. 
Although not shown in Fig. 2, key boards and display devices are coupled to the computers 
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21 and 23 in the same manner. 

The computers 21 to 24 receive information from the receivers 11 to 18 through the 
LAN. The information from the receivers 11 to 18 includes an RF level (receiving field 
intensity), an audio output level (VU level), etc. Information indicating battery powers of 
the wireless microphones are output from the wireless microphones corresponding to the 
receivers 11 to 18, and the computers 21 to 24 receive information indicating the battery 
powers from the receivers 11 to 18, 

An application program E to which these information are input runs on the 
computers 21 to 24. The same application program E runs on the computers 21 to 24. 

Character string information input from the key board, as well as the iofonnation 
from the receivers 11 to 18, are input to the application program E. The application 
program E causes the corresponding display device to display one window. 

Fig. 3 shows a display region 60 of the display device 22b. On the display region 
60, a window 71 associated with the application program E and a window 72 associated with 
another application program F are displayed. The same window as the window 71 of the 
display device 22b is displayed on each of display devices coupled to the computers other 
than the computer 22. 

The window 71 has receiver regions 61 to 68 that display the information from the 
receivers 11 to 18 and a character string region 69 that displays character strings. 

Fig. 4 shows the receiver region 61. The information from the receiver 11 is 
displayed on the receiver region 61. The RF level is displayed on the receiver region 61. 
The RF level is displayed as "A" and "B'\ TTiis is because the radio wave from the wireless 
microphone is received in diversity format. That is, the RF levels regarding anterma A and 
anterma B are separately displayed. 

Hie battery power is displayed on a right lower region of the receiver region 61. 
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The battery power means the battery power of the wireless microphone corresponding to the 
receiver 11. 

The VU level is displayed on the receiver region 61. 

*TJser 1" displayed on the display region 61 is a nimiber by which the receiver (or 
the corresponding wireless microphone) is identified. 

A desired name may be set as this nmnber by the user. 

"864.500" displayed on the receiver region 61 indicates a frequency of the radio 
wave used by the receiver (or corresponding wireless microphone) by "MHz." 

Likewise, the RF level, the battery power, the VU level, the number by which the 
receiver (or corresponding wireless microphone) is identified, and the frequency are 
displayed on each of the receiver regions 62 to 68 other than the receiver region 61. 

Fig. 5 shows the character string region 69 on the window 71. On the character 
string region 69, an alarm message, a character string entered from the keyboard 24a by the 
operator A, and a character string entered from the keyboard 22a by the operator B are 
displayed. 

These character strings are displayed in the following order. First, the computers 
21 to 24 recognize the states of the batteries (battery powers) of the wireless mia*ophones 
corresponding to the receives 11 to 18 through the LAN. When the computer (application 
program E) recognizes that the battery power is a predetermined threshold or less, the 
character string region 69 containing the alarm message is displayed on the window 71. As 
the alarm message, a message stating that 'TBATTERY POWER OF THE MICROPHONE 
OF USER 1 IS RUNNING SHORT" is displayed on the character string region 69. 

The operator A near the computer 24 reads the alarm message displayed on the 
display device 24b, and enters a character string "THE OPERATOR B MUST REPLACE 
THE BAFTERY OF THE MICROPHONE OF THE USER 1" from the key board 24a in 
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order to instruct the operator B to replace the battery. So, this character string is displayed 
on the character string region 69 of the display device 24b. This character string is 
communicated to the computers 21 to 23 through the LAN, and is displayed on the character 
string region 69 of the display device of each of the computers 21 to 23. 

Since the character string is displayed on the character string region 69 of the 
display device 22b, the operator B recognizes the instruction for replacing the battery from 
the operator A. In accordance with the instmction of this character string, the operator B 
replaces the battery of the microphone of the User 1. Then, the operator B enters a 
character string *THE BATTERY OF THE MICROPHONE OF THE USER 1 HAS BEEN 
REPLACED'' from the keyboard 22a. So, this character string is displayed on the character 
string region 69 of the display device 22b. This character string is communicated to the 
computers 21, 23, and 24 through the LAN, and is displayed on the character string region 
69 of the display device of each of the computers 21, 23, and 24. 

The operator A reads this character string on the display device 24b, and confirms 
that the operator B has replaced the battery as instructed by the operator A. 

In the manner desoibed above, the same content is displayed on the display device 
22b and the display device 24b. Thus, the operator A and the operator B are able to share 
information indicating the state of the wireless microphone communication system 1. 

Thus, the same application program E runs on the respective computers 21 to 24. 
The computers 21 to 24 receive the information from the receivers 11 to 18 and the character 
string information from the computers 22 and 24 through the LAN. Therefore, the same 
content is displayed on the display devices coupled to the computers 21 to 24. 

If a computer is installed at a location remote from the receivers 11 to 18, the 
operators are able to recognize the states of the receivers 11 to 18 by that computer so long as 
that computer is coupled to the receivers 11 to 18 through the LAN. 
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As mentioned above, the wireless microphone communication system 1 comprises 
the television camera 30 which is coupled onto the LAN. Image information from the 
television camera 30 may be displayed on the display devices 22b and 24b along with the 
information from the receivers 11 to 28. Alternatively, the image information from the 
television camera 30 may be stored in storage portions of the computers 22 and 24. In a 
. further altemative, the image information from the television camera 30 and information 
based on the information from the receivers 11 to 18 may be stored in the storage portions of 
the computers 22 and 24. 

The alarm message includes various messages in addition to the battery power. For 
example, if the RF level continues to be a predetermined value or less for a predetermined 
time period or more, then an alarm message stating this may be displayed. That is, it is 
neceissary to display an alarm message stating abnormality or failure of the wireless 
microphone communication system 1, upon detecting them. 

While each operator enters the character string from the key board to connumunicate 
with another operator, he/she may select a desired message from messages prepared in 
advance to display the desired message on the character string region 69. 

In addition to the character strings which are entered or selected, some information 
entered with respect to a computer by an operator may be displayed on display devices 
coupled to another computers as well as a display device coupled to that computer. This 
makes it possible that plural operators share that information. As a result, the operators are 
able to communicate with each other correctly. For example, a marking or the like made on 
a display region of a display device by an operator may be displayed on display devices of all 
computers. 

The character string region on which the alarm message or the character string 
entered by the operator are displayed may appear on the display device 22b as being 
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associated with a receiver region (or transmitter region) on which an abnormal state of a 
receiver in which abnormality has occiured (or the corresponding transmitter) is displayed. 

For example, the plural receiver regions may have different colors. By the color of 
the receiver region corresponding to the receiver associated with the information of the 
character string, the character string region 69 of this character string may be displayed on 
the display device 22. To be specific, in Fig. 3, assuming that the receiver regions 61 to 68 
have different colors, the color of the receiver region 61 is blue, and information of the 
character string of the diaracter string region 69 indicates abnormality of the receiver 11, the 
character string region 69 may be represented by blue on the display device 22b. 

Furthermore, the character string region 69 on which the alarm message or the 
character string entered by the operator are displayed may be configured to appear near the 
receiver region (or transmitter region) on which the abnormal state of the receiver in which 
abnormality has occurred (or the corresponding transmitter) is displayed. For example, the 
character string region on which the alarm message or the diaracter string entered by the 
operator are displayed may be configured to appear near the receiver region (or transmitter 
region) on which the abnormal state of the receiver in which abnormality has occurred is 
displayed, by pop up display. \^th such a configuration, each operator is able to recognize 
the abnormal state of the receiver directly. 

The receiver region (or the transmitter region) on which the abnormal state of the 
receiver in which abnormality has occurred (or the corresponding treinsmitter) is displayed 
may be displayed in a display configuration different firom those of receiver regions (or 
transniitter regions) of another receivers, for example, with a different color. Furthermore, 
the messages may be displayed by different colors according to the kind. This makes it 
easy that the operator visually checks the message. Furthermore, a destination to which a 
message is directed may be selected. By selecting a particular destination and sending the 
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message to it, conflict of the message is avoided. 

Subsequently, a method of detecting a dead point on the stage by the wireless 
microphone communication system 1 will be described. 

Fig. 6 is a longitudinal sectional view of a stage 81 on which the television camera 
30 is installed. As described previously, the wireless microphone communication system 1 
is equipped with the television camera 30. The television camera 30 is installed above the 
stage 81 to take an image of the entire stage 81 from above. Fig. 6 illustrates an operator C 
on the stage 81. The operator C carries a wireless microphone. 

Fig. 7 is a plan view of the stage 81. The operator C appears on the stage 81. 
The operator C moves along a path indicated by an arrow in Fig. 7. In this way, the 
operator C walks around on the stage 81. 

. , A radio wave from the wireless microphone carried by the operator C is received by 
the corresponding receiver. From this receiver, information regarding the RF level is sent to 
the computer 21 through the LAN. 

Fig. 8 is a view showing the RF level that varies with time. The computer 21 
continuously receives the information of the RF level on a time axis and determines whether 
or not the RF level is not higher than a predetermined level (threshold level). In Fig. 8, "S" 
indicates the predetermined level (threshold level). T\miing to Fig, 8, the RF level is not 
higher than the level S at time tl and time t2. The diagram illustrated in Fig. 8 may be 
displayed on the display device coupled to the computer 21. 

The computer 21 receives the information of the RF level and image information 
from the television camera 30. When determining that the RF level is not higher than the 
predetermined level (threshold level), the computer 21 stores the image information at that 
time in a storage means. 

Fig. 9 illustrates an image at time tl which is received by the computer 21 from the 
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television camera 30. Since the RF level is not higher than the predetermined level 
(threshold level) at time tl, the image (image in Fig. 9) is stored in the storage means, 
likewise, an image at time t2 is stored in the storage means. 

It is highly probable that, when the RF level is not higher than the predetermined 
level, a position of the operator C at that point of time is a dead point of the wireless 
mioophone. By checking the stored images later, the position of the dead point on the 
stage is recognized. 

In accordance with the detection method of the dead point, the dead point is 
accurately detected only by one operator. 

In this embodiment, an operation portion of the computer 21 functions as a control 
means and a memory of the computer 21 functions as the storage means. TTie operation 
portion of the computer 21 which is the control means determines whether or not the RF 
level is not higher than the predetermined level, and when determining that the detected RF 
level is not higher than the predetermined level, the image information from the television 
camera 30 at that point of time is stored in the memory of the computer 21 which is the 
storage means. 

The computer 21 includes a time measuring means. Time information from the 
time measuring means may be stored in the memory together with the image information 
from the television camera 30. 

In the above illustrated example, the television camera 30 is coupled to the 
computer 21. Altematively, the television camera 30 may have a communication function. 
In that case, the television camera 30 may be directly coupled to the LAN without the 
computer 21. 

Fig. 10 is a block diagram schematically showing a configuration of the wireless 
microphone 91 and the receiver 11. The wireless microphone 91 corresponds to the 
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receiver 11, A radio wave from the wireless microphone 91 is received by the receiver 11, 
The wireless microphone 91 is a lavaliere type wireless microphone and includes a sound 
receiving portion 91a and a transmitter 91b. The transmitter 91b of the wireless 
microphone 91 includes an infrared interface 91c, a control portion 91d, a function control 
portion 91e, and a storage portion (not shown). The function control portion 91e serves to 
control respective functions of the wireless mioophone 91, for example, a frequency and a 
gain of the wireless microphone 91. Various information regarding setting conditions of the 
wireless microphone 91 are stored in the storage portion. 

The wireless microphone 91 has the infrared interface 91c. The receiver 11 
corresponding to the wireless microphone 91 has an infrared interface 11c. Information is 
ou^ut from the infrared interface 11c of the receiver 11 in the form of an infrared signal. 
This information is information that has been directed from any one of the computers 21 to 
24 to the receiver 11. The information from the infrared interface 11c of the receiver 11 is 
received by the infi:ared interface 91c of the wireless microphone 91. This information is 
sent to the control portion 91d, which controls the function control portion 91e according to 
this information. The transmitter 91b performs various operations according to the 
information from the infrared interface 11c of the receiver 11. Information is output from 
the infrared interface 91c of the wireless microphone 91 in the form of the infrared signal and 
is received by the infrared interface 11c of the receiver 11. That is, the transmitter 91b of 
the wireless microphone 91 and the receiver 11 have a function to transmit the information in 
the form of the infrared signal and a function to receive the information in the form of the 
infrared signal. The infrared signal is used to transmit the information, and does not 
interfere with the radio wave of the wireless miax)phone 91. In other words, this signal 
(infrared signal) does not negatively affect the sound signal of the wireless microphone 91 as 
a noise. 



18 



As described above, the transmitter 91b performs various operations aocx>rding to 
the type of the information from the infrared inteifece 11c of the receiver 11. Hereinafter, 
various information from the infrared interface 11c of the receiver 11 and how the transmitter 
91b operates according to this information will be desaibed. The transmitter 91b performs 
various operations under the condition in which the control portion 91d controls the function 
control portion 91e. 

The information from the infrared interface 11c of the receiver 11 includes 
command information, attribute information, and reply request information. 

When the information fiiom the infirared interface 11c of the receiver 11 is the 
command information, the transmitter 91b controls the ftmction of the \yireless microphone 
91 according to the command information, upon receiving the command information. The 
command information includes various information. 

When the command information is information regarding an amplitude frequency 
characteristic of a sound signal, the transmitter 91b controls the amplitude frequency 
diaracteristic of the sound signal according to the command information, upon receiving the 
command information. Thereby, quality of the sound signal which is output from the 
wireless miax)phone 91 is controlled. 

When the command information is information regarding a gain of the sound signal 
of the transmitter 91b, the transmitter 91b controls the gain given to the sound signal 
according to the command signal, upon receiving the command information. Thereby, the 
level of the sound signal which is output from the wireless microphone 91 is controlled. 

When the command information is information regarding a frequency of a carrier 
wave of the transmitter 91b, the transmitter 91b controls the frequency of the carrier wave 
according to the command information, upon receiving the command information. That is, 
the frequency of the radio wave from the wireless microphone 91 is changed. . 
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When the command infomiation is infomiation regarding an output level of the 
carrier wave of the transmitter 91b, the transmitter 91b controls the output level of the carrier 
wave according to the command information, upon receiving the command information. 
The radio wave with a higher output level is sent to a remote place. 

When the command information is information regarding whether or not to change 
the setting conditions of the transmitter 91b, the transmitter 91b enables or disables the 
setting conditions to be changed by the operation portion of the transmitter 91b according to 
the command information, upon receiving the command information* That is, the user of 
the wireless microphone 91 is allowed or not allowed to operate the operation portion to 
change the setting conditions of the wireless microphone 91. The user of the wireless 
microphone 91 is disabled to change the setting conditions in order to inhibit the user from 
erroneously operating the wireless microphone 91. 

When the command information is information regarding deviation of the 
transmitter 91b, the transmitter 91b controls deviation according to the command 
information, upon receiving the command information. The deviation refers to a frequency 
bias of a modulated wave. 

When the command information is information regarding a pilot tone of the 
transmitter 91b, the transmitter 91b starts or stops transmission of the pilot tone according to 
the command information, upon receiving the command information. The pilot tone refers 
to a signal used to establish symbol synchronization. 

When the command information is information regarding the display of the 
transmitter 91b, the transmitter 91b causes the display to be turned to an operating state or a 
non-operating state according to the command information, upon receiving the command 
information. The transmitter 91b is equipped with the display which displays the setting 
conditions of the transmitter 91b. The term "the display is turned to the operating state" 
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means that the display is turned to ON-state. The tenn "the display is turned to the 
non-operating state" means that the display is turned to OFF-state. 

When the command information is information regarding a compander of the 
transmitter 91b, the transmitter 91b controls a characteristic of the compander according to 
the command information, upon receiving the conmiand information. That is, the 
transmitter 91b controls a configuration of the compander. The compander is a device that 
expands and compresses the sound signal. The compander is used to enlarge a dynamic 
range and reduce a noise. 

When the command information is information regarding a mute function of the 
transmitter 91b, the transmitter 91b causes the mute function to be tumed to the operating 
state or the non-operating state according to the command information, upon receiving the 
command information. The term "mute function" refers to a function to mute the sound 
signal. 

When the information firom the infrared interface 11c of the receiver 11 is attribute 
information of the transmitter 91b, the transmitter 91b writes the attribute information in an 
internal storage portion, upon receiving the attribute information. The attribute information 
includes various information. 

When the attribute information is information regarding the type of the battery to be 
used by the transmitter 91b, the transmitter 91b writes the type according to the received 
attribute information in the internal storage portion. Thus, the transmitter 91b is able to 
recognize the type of the battery built in the wireless microphone 91. The reason why the 
transnutter 91b is informed of the type of the battery is that the relationship between the 
battery voltage and the battery power varies according to the type of the battery. The 
remaining operating time of the wireless microphone is determined chiefly by the battery 
power of the battery. The transnutter 91b measures the battery voltage and displays the 
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remaining operating time of the wireless microphone 91 on the display. The transmitter 
91b is caused to recognize the type of the battery in order to display the correct operating 
time. 

When the attribute information is information regarding a number or a name 
assigned to the transmitter 91b, the transmitter 91b writes the number or the name according 
to the received attribute information in the internal storage portion. Thereby, the transmitter 
91b is able to recognize the number or the name assigned to the transmitter 91b and to 
display the number or the name on the display. The user of the wireless microphone 91 is 
able to recognize the number or the name assigned to the transmitter 91b of the wireless 
microphone 91b used by the user according to the content displayed on the display. 

The infrared interface 91c of the wireless microphone 91 and the infrared interface 
11c of the receiver 11 have a two*way conmiunication function. The transmitter 91b sends 
reply information to the receiver 11 in order to inform the receiver 11 that the wireless 
microphone 91 has received the signal or the transmitter 91b performed control correctly 
according to the information from the receiver 11. In this manner, correct conimunication 
is carried out. 

The reply information is output fix)m the infrared interface 91c of the transmitter 
91b of the wireless microphone 91 when a signal of the reply request information is output 
from the infrared interface 11c of the receiver 11. 

When the signal of the reply request information is output from the interface 11c of 
the receiver 11 and the transmitter 91b receives the reply request information, the transmitter 
91b sends the reply information to the receiver 11 in the form of the infrared signal according 
to the reply request information. 

The reply request information includes various information. For example, when 
the reply request information is information to request the transmitter 91b to send the setting 
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conditions of the transmitter 91b to the receiver 11, the transmitter 91b sends information 
regarding the setting conditions as the reply information according to the reply request 
information, upon receiving the reply request information. The information regarding the 
setting conditions includes an amplitude frequency characteristic of the sound signal of the 
transmitter 91b or information regarding the gain given to the sound signal of the transmitter 
91b. These information are stored in the storage portion of the transmitter 91b of the 
wireless microphone 91. When the information of all the setting conditions of the 
transmitter 91b have been sent to the receiver 11, another transmitters may be configured to 
change setting conditions into those identical to the setting conditions of the transmitter 91b. 

Fig. 11 is a block diagram schematically showing a configuration of the wireless 
microphone 91 and a personal digital assistant (PDA) 99. As described previously, the 
function of the wireless microphone 9 is controlled according to the information in the form 
of the infrared signal. This information need not be ou^ut from the receiver 11. For 
example, this information may be output fix>m the personal digital assistant (PDA) 99. The 
personal digital assistance (PDA) 99 in Fig. 11 includes an infrared interface 99c from which 
the information is output in the form of the infi:ared signal. This information is received by 
the infrared interface 91c of the wireless microphone 91 and thereby the frequency 
characteristic, the gain and so on of the sound signal of the wireless microphone 91 are 
controlled. 

In a case where plural performers respectively carry wireless microphones, the 
operator carrying the PDA 99 is able to control functions of the respective wireless 
microphones of the performers. The use of the PDA 99 advantageously makes it easy to 
control the functions. 

As desoibed previously, the infrared interface 91c of the wireless microphone 91 
and the infrared interface 11c of the receiver 11 have a two-way communication function. 
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In this embodiment, since the infrared interface 99c of the PDA 99 has a two-way 
communication function, two-way communication is able to be made between the wireless 
microphone 91 and the PDA 99, Therefore, by sending the reply information from the 
wireless microphone 91 to the PDA 99, the PDA 99 is mformed that the wireless microphone 
91 has received the infrared signal from the PDA 99 or the wireless microphone 91 has been 
controlled correcdy according to the information from the PDA 99. 

Altematively, communication may be performed between the receiver 11 and the 
PDA 99. With this configuration, the information of the setting conditions of the 
transmitter 91b may be sent from the receiver 11 to the PDA 99, and further from the PDA 
99 to wireless microphone 91 (transmitter). To be specific, first, the receiver 11 performs 
infrared communication with the PDA 99 as if the receiver 11 performed infrared 
communication with the transmitter 91b of the wireless microphone 91. Thereby, the 
command information or the attribute information is output from the receiver 11 to the PDA 
99, which stores these information in the internal storage portion. Then, the PDA 99 sends 
the information stored in the storage portion to the transmitter 91b of the wireless 
microphone 91. The wireless mio'ophone 91 changes the setting conditions or stores the 
received attribute information in the internal storage portion as if the wireless mioDphone 91 
received these information from the receiver 11. 

When the receiver 11 sends to the PDA 99, reply request information to request the 
PDA 99 to inform the receiver 11 of the setting conditions of the wireless microphone 91, the 
PDA99 sends to the receiver 11, the information regarding the setting conditions of the 
wireless miarophone 91 that is stored in the internal storage portion, as reply information. 

When the PDA 99 sends the reply request information to the transmitter 91b of the 
wireless microphone 91, the transmitter 91b of the wireless microphone 91 sends the reply 
information to the PDA 99, in response to the reply request information. Based on the reply 
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information, the PDA 99 is able to recognize the setting conditions of the wireless 
microphone 91, for example, the gain of the soimd signal of the wireless microphone 91. 
Based on this information, the PDA 99 may send to a transmitter of another wireless 
miCTophone, for example, command information to change the setting conditions of the 
transmitter of another wireless microphone. 

In a further altemative, the information regarding the wireless microphone may be 
communicated between two PDAs by infrared communication. In other words, one of the 
two PDAs acts as the transmitter of the wireless microphone and the other acts as the 
receiver. Thereby, information regarding the wireless microphone is communicated 
between the two PDAs, 

As described previously, when the information of all setting conditions regarding 
one transmitter are sent to the receiver 11, another transmitter is able to change the setting 
conditions into those identical to the setting conditions of the one transmitter. la the 
configuration in which communication is performed between the receiver 11 and the PDA 99, 
one transmitter and another transmitter are configured to have the same setting conditions by 
an operation performed as follows. First, the receiver 11 sends to the corresponding 
transmitter (first transmitter), reply request information regarding the setting conditions of 
the transmitter. The transmitter (first transmitter) sends to the receiver 11, the information 
regarding the setting conditions. Then, the receiver 11 communicates the information of the 
setting conditions of the transmitter (first transmitter) to the PDA 99. Then, the PDA sends 
command information to another transmitter (second transmitter) so that the setting 
conditions of the transmitter (second transmitter) become identical to those of the transmitter 
(first transmitter). 

By using a dedicated remote controller or a general-purpose remote controller as the 
PDA, the wireless microphone commimication system becomes inexpensive. 
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Subsequently, a wireless microphone communication system in which receivers that 
receive radio waves fix)m transmitters of wireless microphones are coupled to LAN through 
controllers having LAN interfaces will be desaibed. Fig. 12 is a view schematically 
showing a configuration of a wireless mioophone communication system 101. 

The wireless microphone communication system 101 includes the computers 21, 22, 
23, and 24 as in the wireless microphone communication system 1 of Fig. 1. The 
computers 21, 22, 23, and 24 in Fig. 12 have functions identical to those of the computers 21, 
22, 23, and 24 of Fig. 1. 

The wireless microphone commimication system 101 is different from the wireless 
microphone communication system 1 of Fig. 1 as follows. In the wireless microphone 
communication system 1 of Fig. 1, the receivers 11 to 18 have the IAN interfaces and are 
coupled to the HUB 42 through the LAN interfaces rather than the controllers 21 to 24, while 
in the wireless microphone communication system 101 in Fig. 12, the receivers 11 to 18 are 
coupled to the HUB 42 through the controllers 111 to 118 having the LAN interfaces. The 
controllers 111 to 118 may be configured by computers. 

As in the computers 21 to 24, key boards 111a to 118a which are input devices and 
display devices 111b to 118b are coupled to the controllers 111 to 118. 

Each of the controllers 111 to 118 receives information from another controller to 
which the corresponding receiver is coupled. The information from the controller includes, 
the RF level (receiving field intensity), the audio output level (VU level), and so on. ITie 
wireless microphone corresponding to each receiver sends, to the receiver, information of the 
battery power of the wireless microphone. Each of the controllers 111 to 118 receives the 
information of the battery power fi^om another controller. These information are displayed 
on the display devices 111b to 118b. That is, the respective controllers 111 to 118 have 
functions identical to those of the computers 21 to 24. 
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The controUeis 111 to 118 in the wireless microphone communication system 101 
of Fig. 12 are operated by an operator. 

The controllers 111 to 118 in the wireless microphone commimication system 101 
of Fig, 12 enable plural operators to equally recognize the state of the communication system 
using the wireless miax)phones. 

Subsequently, another wireless microphone commimication system in which the 
receivers that receive the radio wave from the transmitters of wireless microphones are 
coupled to the LAN through the controllers having the LAN interfaces will be described. 

Fig. 12 shows the wireless microphone communication system 101 in which the 
controllers 111 to 118 to which the receivers 11 to 18 that receive the radio wave from the 
transmitters of the wireless miaophones are coupled, through the LANs, to the controllers 
21, 22, 23, and 24 to which the receivers are not coupled. 

Tlie controllers (computers) 21, 22, 23, and 24 to which the receivers are not 
coupled and the corresponding peripheral devices 21a, 21b, 22a, 22b, 23a, 23b, 24a, and 24b 
may be omitted from the wireless microphone commimication system 101 of Fig, 12. This 
results in a wireless microphone communication system in which the plurality of (eight) 
controllers (computers) 111 to 118 to which the receivers 11 to 18 that receive the radio wave 
from the transmitters of the wireless microphones are coupled to each other through the LAN. 
While eight controllers (computers) 111 to 118 are coupled to the common HUB 42 in Fig. 
12, the respective controllers (computers) 111 to 118 may alternatively be equipped with 
HUBs which are coupled to the Ethernet 50. In a case where the plurality of controllers 
(computers) 111 to 118 are installed to be distant from each other, they may be operated by 
the associated operators. These operators are able to equally recognize the state of the 
communication system using the wireless miax)phones. 

Numerous modifications and altemative embodiments of the invention will be 



27 



apparent to those skilled in the art in view of the foregoing description. Accordingly, the 
description is to be construed as illustrative only, and is provided for the purpose of teaching 
those skilled in the art the best mode of carrying out the invention. The details of the 
structure and/or function may be varied substantially without departing from the spirit of the 
invention and all modifications which come within the scope of the appended claims are 
reserved. 

[Industrial Applicability] 

In accordance with the present invention, functions of a wireless microphone are 
controlled by an external infrared signal. Therefore, the present invention is applicable to 
fields of wireless microphone communication systems. 



